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WEIGHING MACHINERY 


forall Commercial purposes ‘Zand Graduated to any NATIONAL STANDARD byPatent Machines 
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Our “ Patent Steelyard” is extensively used by Foreign Railway Companies and Merchants. 


denominations. There are NO LOOSE WEIGHTS. 


ESTABLISHED 
1852. 


{1 QueenVictoria St 


It indicates tue weight ia any NATIONAL STANDARD, and shows the EQUIVALENT in two or more different 














The Barrow Rock Drill 


COMPANY 
SUPPLY their CELEBRATED ROCK DRILLS, AIR COM- 
PRESSORS, &c., and all NECESSARY APPLIANCES for 
working the said Drills, 

Their DRILLS have most satisfactorily stood the TEST 
of LONG and CONTINUOUS WORK in the HARDEST 
KNOWN ROCK in numerous mines in Great Britain and 
other countries, clearly proving their DURABILITY and 
POWER. 

The DRILLS are exceedingly STRONG, LIGHT, SIMPLE, 
and adapted for ends, stopes, quarries, and the sinking of 
shafts. They can be worked by any miner. 

For PRICES, Particulars and Reports of Successful and 
Economical Working, apply to— 


LOAM AND SON, 
LISKEARD, CORNWALL. 


“Cranston ” Rock Drill 
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IS DRIVING LEVELS 200 LINEAR FEET PER MONTH 
AND DRIFT IS NOW DRIVEN IN OVER 5670 LINEAR 


IN HARD QUARTZ ROCK. 
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For other weahhiiens and prices, apply to— 


J.G. CRANSTON, 


22, Grey-street, Newcastle-on-Tyne. 





“ECLIPSE” ROCK-DRILL 
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ARE NOW SUPPLIED TO THE 
ENGLISH, FOREIGN, AND COLONIAL _ SOT eESUENTS, 


And are also in use in a numbe 


LARGEST MINES, RAILWAYS, QUARRIES, “AND HARBOUR 
WORKS IN GREAT BRITAIN AND ABROAD, 


FOR ILLUSTRATED CATALOGUE AND PRICES, apply to— 
HATHORN & CO., 22, Charing Cross, London, 8.W. 


JOHN FOWLER & CO. 


Steam Plough Works, Leeds; and 71, Cornhill, London, E.C. 


PARIS AWARDS. 








GRAND PRIX 
THREE PRIZE MEDALS. 





PATENY YORKSHIRE COMPOUND SEMI-PORTABLES 

(the most economical Stationary Engine in the trade). 
HAULING AND WINDING ENGINES, all sizes. 
LOCOMOTIVES of various gauges. 





MANUFACTURERS OF THE 


AIR COMPRESSORS, VENTILATORS, &c 
CLIP PULLEYS; STEEL WIRE ROPES. 
MULTITUBULAR and MARINE BOILERS. 


Catalogues, Specifications, or References to Parties using our Machinery can be had on application. 














“PATENT 


“INGERSOLL ROCK BD ILL.” 


We claim 40 per 






— » cent. greater effec- 
HIGHEST tive drilling 
AWARDS. 


1872—American 
Institute. 


1873—Ditto. 


1874 — London 
International. 


1875— Manchies- 
ter. 


1875—Leeds. 
1875—Cornwall. 
1875—Rio de Janeiro. 
1876—Australia. 
1876—Philadelphia. 
1877—Cornwall. 
1877—Mining Lastitute. 
1878—Paris. 


LE GROS, MAYN 1, LEAVER, & CO. 


60, Queen Victoria Street, London, E.C., 
SOLE AGENTS FOR THE 


DUSSELDORF 


®t oh Ht a? 


TUBES FOR BOLERS, PERKINS’S, and other HOT-WATER SYSTEMS 





For Catalognes of Rock Drills, Air Compressors, Steel or Iron Steam Tubing, 
Boiler Tubes, Perkins’s Tubee, Pneumatic Tnbes, and all kinds of Machinery and 
MINING PLANT, apply to— 


60, QUEEN VICTORIA STREET, , EC. 


JOSEPH FIRTH AND SONS’ 
New Patent Brick-making Machin: 


Embraces the following advantages—viz.: 








Simplicity, strength, and durability. Compactness and excellence of mechanical 
arrangements, large producing capabilities, moderate cost. 


It will make 12,000 to 14,000 plastic pressed bricks per day, hard enough to go 
direct to the kiln without ‘dryi ing. 


WEBSTER HILL, DEWSBURY. 
[See Illustrated Advertisement every alternate week.] 





“Kainotomon’ Rock Drill 


BRITISH, PRUSSIAN, & SAXON 
‘GOVERNMENTS. 





SUPERIOR AIR COMPRESSORS. 
T. A. WARRINGTON, 


30, King-street, Cheapside, London. 


HAND-POWER ROCK DRILL COMPANY (LTD.) 


Hand Power Rock Dri. 


Prices, £55 to £70 complete. 
Many hundreds in use. 
Adopted by Home and Foreign 
Governments. 
For latest reports of practical work, ap- 
e= ply to— 
T. B. JORDAN, SON, AND 
METIHE, 
MAKERS OF 
ENERAL MINING MACHINERY 
AND PLANT. 
S PATENTED SPRCIALITIES : 


=3 GOLD AND SILVER REDUOING MA- 
CHINERY. 

HAND & STEAM POWER STAMPS. 

CRUSHING ROLLS, PULVERISERS, 

PROSPEOTING PLANT, &e. 

Illustrated Catalogues in English § French: 

Orricss: ADELAIDE CHAMBERS, 


52, GRACECHURCH STREET, LONDON, E.C., 

















Works: BERMONDSEY. 
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TO COLLIERY PROPRIETORS, MINE OWNERS, &c. 


-- The Patent “Robey” Mining Engine 


THE PATENT ROBEY FIXED ENGINE AND 
LOCOMOTIVE BOILER COMBINED 
& to 50-horse power. 








Is complete in itself, ready for putting down and 







setting to work immediately, either as a permanent 


or temporary Winding or Pumping Engine. 
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IMPROVED BARROW LIFT, or VERTICAL 
HOISTING ENGINE. 
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VERTICAL STATIONANY STEAM ENGINE 
AND PATENT LOLLER COMBINED, 
1', tu 16 horse power. 


ALL SIZES KEPT IN STOCK, FROM 6 TO 50-H.P. NOMINAL, 


For particulars and prices, apply to the 


-ATENTEES AND SOLE MANUFACTURERS, 
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BELTING versus GEARING. 





Of late years a great change has been gradually taking place in the Mills and Manufactories of Lancushire and ‘ orkshire by the substitution, betwixt the 
Fungines and Shafting, of Belting for Gearing, thus doing away with all noise and vibration, as well as wonderfully reducing the cost of repairs; and so manifest 


are its advantages that driving by Gearing will soon be the exception. 


As a still greater improvement, we beg to submit 6.—The wrought-iron drums and belts are more easily and 
quickly fixed than gearing. 


our Wrought-iron Drums (Rodgers’s Patent), of 


which we are the Sole Makers. ‘Their special merits 7.—Greater economy in steam power, as it requires less power 
. to transmit the same effective force with belt than i S wi 
may be briefly stated as follows :— pate con elt than it does with 


8.—Very much greater economy in subsequent repairs as com- 
pared with gearing. 
9.—The power is transmitted evenly, faithfully, and noise- 


1.—These drums absorb less of the power of the engine in 
friction than any other mode of driving. 


2.—Leather belts on these drums will drive considerably more 
than cast-iron ones, and the belts last much longer. lessly, and without the vibration arising from defective or worn 
gearing. 


3.—These drums are not only considerably lighter in the larger 


sizes, but also infinitely stronger than cast-iron ones. 10.—They require no cases for transport or shipment. 


In support of the foregoing statements, we may 
say we have already supplied upwards «f 20,000 of 
these Drums for use in Great Britain and Ireland, 
and have also exported them largely throughout the 
Continent of Europe, India, and the British Colonies. 


4.—In case of fire they suffer little damage. We have repaired 
many hundreds that have been in very serious fires, generally at 
about 25 per cent. on first cost. 

5.—For MAIN} DRIVING purposes they are invaluable, es- 
pecially in case of a new mill, as they do no require such sub- 
stantial and heavy,building construction as is necessary in ordi- 
nary cases to withstand the constant vibrations of gearing. 





These drums being made by special machinery, can be made 
any diameter up to 24 feet, and also any width up to 4 feet, and 
to fit any size of shaft. 





FOR PRICES OF RODGER’S PATENT WROUGHT-IRON DRUMS, APPLY TO 


HUDSWELL, CLARKE, AND RODGERS, RAILWAY FOUNDRY, LEEDS, ENGLAND. 


SOLE AGENTS FOR LANCASHIRE CHESHIRE, AND NORTH WALES:—WELCH AND SCOTT, MARKBT STREET, MANCHESTER 











IERCE 8S. HAMILTON, PRACTICAL GEOLOGIST, 
SURVEYOR, AND MINING ENGINEER AND AGENT, OFFERS HIS | | 
SERVICES in either of these capacites to those interested or desirous of investing | 0 H N Ww I IA M S A N D C 0 
“9 


in MINING PROPERTY in the PROiVINCE OF NOVA SCOTLA or elsewhere in 
the DOMINION OF CANADA. 

Having for years filled the administrative position of Chief Commissioner of 
Mines for Nova Scotia, and having both before and afterwards been himself largely Wi SH A Ww SC QO’ | ‘Tt A ND 
engaged in Mining operations, Mr. HAMiLTOoN has had exceptionally good oppor- 9 4 9 
tunities of informingthimself as to the variety, extent, and character of the mine- 


ral deposits of that Province, and as to the most economical and effective methods MANUFACTURERS OF ALL KINDS OF 


of working them. 


mmeeempousios oF caxads. «| Ut and Lath Nails; Joiners’, Moulders’, and Flooring Brads ; Copper 

ONEY LENT. at RIGHT, NINE, nd TN PERGENt, aj  #@2G Zine Cut Nails; Colliery Plate Nails; Washers, Boiler Plates, 
AVA FINS? MOWTGAGE of FREEHOLDS for IMPROVEMENTS "and Tube Strips, Sheet Iron for Galvanising and other purposes. 
Address, Hzenpert C. Jones, Solicitor, 20, Masonic Hall, Toronto. PRICE LIST ON APPLICATION] 
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Lectures on Lractical Mining in Germany. 
———$—_— 
CLAUSTHAL MINING SCHOOL NOTES *—No. CXLII. 


BY J. CLARK JEFFERSON, A.R.S.M., WH. SC., 
Mining Engineer, Wakefield. 
(Formerly Student at the Royal Bergakademie, Clausthal.) 
(The Author reserves the right of reproduction.] 

METHODS OF WORKING WITHOUT ATTLE PACKING. 

STaLL WoRKING.—This method of working may, perhaps, be con- 
sidered, as we have before mentioned, as that from which pillar 
working is derived. The oldest method, and consequently the rudest 
and most imperfect, of getting stratified deposits is that which we 
shall describe as excavation workings, in which the deposit is worked 
out in an irregular manner. in chambers irregularly arranged, the 
chambers being excavated to the greatest extent possible without 
the breaking in of the roof. When the workings were carried on 
more rationally some definite system would be arranged, and its 


- most systimatic development by making the workings to consist of 


roadways or stalls driven at right angles to each other constitutes the 
method of working called stall working. 

The distinguishing characteristic of this method is the systematic 
sacrifice of a portion as pillars which are intended to be left, either 
to avoid the expense of other materials for supporting the roof 
during the working out of the deposit, or to keep up the roof alto- 
gether, in the latter case with the object of preventing damage to 
the surface or buildings, or to protect the mine from irruption of 
water, which in some cases (such as those of salt deposits) would be 
fatalto the mine. Generally this method of working is adopted and 
arranged without any intention of weakening the pillars after they 
are once formed, though in coal mines the partial working away of 
the pillars is often attempted, but it should always be considered 
best to err on the side of making the pillars too large than too small. 
‘ The inclination of the deposit is, perhaps, the most important 
factor in determining the particular mode of arranging the pillars. 
Where the inclination of the deposit is considerable the pillars have 
a tendancy to slide downwards, so that in such a case it is usual to 
arrange the pillars in the dip line, by driving the inclined roads, or 
stalls, on the full dip of the seam, which are made larger than the 
horizont stalls, or levels. In order still further to obviate the risk 
of the pillars sliding the levels between the pillars are packed tight 
with debris. When the inclination is slight the so called chessboard 
arrangement is that which keeps up the roof best, as none of the 
spaces in the stalls where the roof can break down are so great as in 
the other system. By this method of working, where only one-half 
or two-thirds of the deposit is got, as is usual in many coal mines that 
are worked under conditions necessitating the keeping up of the 
roof uubroken. In some of the Westphalian mines working under 
the bed of the River Ruhr only one-half of the coal is got, the rest 
being left as pillars. In this case the pillars are left somewhat 
wider across the dip than on the line of it. When working salt de- 
posits a much less proportion is required to be left as pillars. In 
working the salt deposits in Cheshire, which are 15in. thick, the 
usual arrangement is that first mentioned, the stalls, however, being 
25 yards wide, and the pillars only 6 yards square, so that about 
6 per cent. only of the deposit is left. In one or two of the mines in 
the district an enlarged chessboard is adopted, the levels being 
driven 8 yards wide, with 8-yard pillars between, and these inter- 
sected by inclined roads 21 yards wide, with 8-yard pillars between 
them. 

The winning of the immense salt deposits at Stassfurt is effected 
by stall working. The deposit, which has a dip of 30°, is composed 
of two principal layers—an upper one of potash salts and the lower of 
common rock salt. The deposit is reached by two shafts (160 lachters) 
about 350 yards deep, near the upper portion of the rock salt deposit, 
and, consequently, also in the level of the lower portion of the potash 
salt beds. The two shafts are situated 23 yards from each other in 
a north-westerly direction. The rock salt deposit is worked from the 
more easterly situated shaft, and the potash salt deposit from the 
other. From the east shaft a cross-cut or level is driveu in the rock 
salt deposit at right angles to the strike towards the floor, or lying 
side of the deposit, which, however, has not yet been reached, owing 
to the immense thickness of the deposit. In a similar manner the 
potash salt deposit is opened out by a cross-cut from the west shaft, 
driven towards the roof or hanging side of the deposit. At a distance 
of about.(18 lachters) 40 yards from the east shaft a pair of levels 
are driven north and south parallel to the strike of the deposit, and 
on both sides of the cross-cut in the lying or rock salt portion of the 
deposit. At a distance of (60 lachters) about 135 yards from the pair 
of levels a second level is driven parallel to them, and other parallel 
levels will be set off as the cross-cut advances. The large pillars 
thus formed are cut across by the stalls, which were at first driven 
(4 lachters) 9 yards wide, with pillars left between (3 lachters) about 
7 yards thick. The height of the stalls and the levels is 4 lachters ; 
these are driven forward in two stopes of (2 lachters) about 44 yards 
in height, the lower stope being driven first. The working faces of 
the stalls and levels form an overstope, consisting of two stopes of 
44 yards each. A larger get of salt from a given area, with an accom- 
panying diminution of the expense of getting, was obtained by mak- 
ing the stalls irom (11 to 12 lachters) 25 to 28 yards wide, and leaving 
the pillars (6 lachters) about 14 yards thick, the height of the stalls 
remaining the same—9 yards. 

The hanging or potash salt portion of the deposit is opened out by 
a cross-cut from the west shaft driven to the roof or hanging wall of 
the deposit. Ata distance of (15 lachters) about 35 yards from the 
marl on the hanging side of the deposit, the potash salt deposit is 
covered off on the lying side by a main level driven north and south 
parallel to the strike. This main level is continued forward to open 
out this portion of the deposit to the full extent in the direction of 
the strike. From this main level the stalls are driven forward to- 
wards the roof (4 lachters) 9 yards in width and height, leaving 
7 yards of pillars between them. In consequence of the broken or 
breakable nature of the potash salt the stalls cannot be enlarged 
above this size to any pecuniary advantage. 

STocokwoRKS.—The general character of those mineral deposits, 
which are usually called by their German name “ Stockwerke,” have 
been already described at the beginning of these lecture notes. Such 
deposits receive their name from the general arrangements of the 
chambers or excavations, out of which the mineral is obtained, which 
is somewhat similar to the arrangement of the rooms in a house in 
stories. The excavatians made are more or less regularly arranged, 
according to which two distinctions are made by Lottner, the more 
regular being called “ Weitungsbau ” (excavation workings), and the 
less regular “‘ Stockwerksbau;” there is, however, no definite differ- 
ence, as will be seen from the following examples, the first of which 
is an example of “Stockwerksbau.” The formation of such large 
empty spaces, which are intended to remain open after their aban- 
donment, requires that the deposits in which these two methods of 
working are adopted shall be of a strong and compact character, 
since in many even favourable cases these excavations have broken 
down, several running into one, and, as may be easily imagined, with 
dangerous and fatal results. 

Asan example of what is termed stockworks, that of the tin de- 
posits at Altenberg follows. This deposits, according to Von Cotta, 
consists of a peculiar mass of rock of great thickness and irregular in 
form, and appears the result of volcanic eruption, though its limit is 
not very sharply defined, against the surrounding granite and quartz 
and syenite porphyry. In this mass of rock the tinstone is so finely 
divided that it is seldom seen or noticed as tinstone. The mass of 
the rock consists principally of quartz, impregnated with chlorite, 
tale, and tinstone. The upper portion of the deposit has been worked 
from shafts sunk in the deposit itself, but since the extension of the 
excavations a new vertical shaft has been sunk in the rock outside 
the deposit, so as to be unaffected by the breaking up of the ground 
where the deposit has been worked. From this shaft levels are driven 





* Being Notes on a Course of Lectures on Mining, delivered by Herr Bergrath 
Dr. Von Groppeck, Director of the Royal Bergakademie, Clausthal, The tz, 
North Germany. 





every (10 lachters) 66 ft. into the deposit. When the level has reached | 
the deposit cross-cuts are driven right and left in the deposit for the | 
purpose of exploration—to find the most valuable portions of the de- | 
posit in which the excavations are made; the less valuable portions | 
are intended to be left as walls or pillars. When a suitable place | 
has been found for commencing an excavation the ground is worked 
outwards on all sides in an approximately circular form and up- 
wards, the roof being kept more or less arched. The diameter of 
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the excavations is kept under 14 yards to 18 yards as extreme. The 
height of the excavations is from 14 yards to 17 yards—so that from 
10 ft. to 14 ft. of the ground is left up as a roof beneath the floor of 
the next storey or “stock” of chambers. The arrangement of 
the excavations in plan is generally irregular, since the points at 
which they are commenced depend on the amount of tinstone, which 
is more or less irregular in quantity. Formerly the ground was 
got by fire-setting, but at present entirely by blasting. When one 
storey has been worked out the levels from the next cross-cut, 66 ft. 
deeper, have been completed, and the positions in which the exca- 
vations in this lower storey are to be started will be chosen. In 
doing this it is endeavoured to make them coincide in plan more or 
less with the storey above—an excavation will be started as near as 
possible beneath an excavation in the pillar above, so as to leave a 
solid pillar immediately beneath a pillar in the storey above. It is 
of the greatest importance to prevent the ground breaking up, so 
that in no case shall the foot of a pillar in an upper storey rest 
directly over an excavation in the storey immediately below; since 
there is then the greatest danger of the roof giving way. As above 
mentioned it is impossible to make the excavations and pillars cor- 


/respond exactly, but the deviations are kept as small as possible. 


As the workings extend it is impossible entirely to avoid the break- 
ing in of the ground sooner or later, especially when, as at Alten- 
berg, the deposit is of considerable thickness. 





THE SYDNEY INTERNATIONAL EXHIBITION.—No. IV. 
[FROM OUR SYDNEY CORRESPONDENT. ] 


Considerable inconvenience is felt by the delay which has taken | 
place in the issue of the official catalogue which it now appears will 
not be ready before the first or second week in December. The total 
number of visitors now reaches from 6000 to 6500 daily, which, con- 
sidering the population, is very satisfactory. The official dinner 
given last week by Mr. P. A. Jennings, C.M.G., the Executive Com- | 
missioner, was a great success, the various ministers, and I believe | 
the commissioners, without a single exception, were present. There | 
was an idea entertained that an effort would be made to open the , 
exhibition on Sundays, but the feeling opposed to it has been so | 
strongly and so widely expressed that it is improbable that any | 
further movement in the matter will be made. 

. In the New South Wales Court the exhibits of Messrs. Moss and 
Co., the well-known importers of Wynyard-square, and of Mr. G. F. 
Law, the hatter, of George-street, are both worthy of notice, but I 
must pass them by in order to come at once to the British Court, in 
which the readers of the Mining Journal will, no doubt, take greater 
interest. I must remark, however, that among the results of amateur 
ingenuity displayed in the New South Wales Court one of the most 
attractive and at the same time very interesting exhibits is that of 
Mr. E. 8. Rowe, of Liverpool-street, Darlinghurst. It consists of a 
handsome case of tortoiseshell and wood carving. The tortoishell has | 
been worked into nearly every description of decorative jewellery 
worn by ladies—with a degree of taste and fineness of execution 
not to be surpassed by the best professional artist. Among other 
delicately-carved objects perhaps the most likely to attact attention 
are a double picture-frame surmounted by a representation of the 
dome of the Garden Palace, enwreathed with designs of nearly every 
Anstralian flower and fruit, also a ladies’ back comb, combining the 
Australian Coat of Arms in a wreathof ferns, and bearing an inscrip- 
tion of “ International Exhibition, Sydney, 1879.” In the centre of 
the case is a combined mirror and jewel casket, most beautifully 
executed in walnut and Tasmanian black wood. Too much praise 
cannot be accorded Mr. Rowe, as the whole of this work has been 
done by hand in his spare moments after leaving his business avoca- 
tion of an evening. 

The British Court is justly regarded as a credit to the Mother 
Country, and as complimentary to New South Wales, because it 
shows that the importance of the colony is fully appreciated by 
British manufacturers. The more closely the Court is examined the 
more favourable is the impression produced. The inspection wili 
furthermore reveal that the British manufacturers have on this 
occasion sent out a class of goods with which the colony is altogether 
unacquainted, but which doubtless are likely in future to be largely 
imported. It is quite apparent, too, from these exhibits that not- 
withstanding the oft-repeated tale of England’s manufacturing de- 
cline, the Mother Country keeps pace with the world in regard to 
manufactures, and turns out articles of as practical and of as artistic 
a character as are produced in any other quarter, and there is this 
one grand fact—the workmanship is unsurpassed. We have heard 
different from this during the last few years, and it is one of the 
most satisfactory features of our Exhibition that the English manu- 
facturers, by the show they have made, have removed an impression 
that was by no means conducive to their interests. Our representative 
is indebted for a good deal of useful information on these points to 
Mr. Leedham Crowe, a representative member of a London firm, 
through whose instrumentality a good number of the oldest and 
most prominent manufacturers are represented ; and we are glad to 
hear from him that the Exhibition, as far as new articles of English 
manufacture are concerned, is likely to be of great mutual benefit | 
to the colony and the Mother Country. The business representatives, | 
in this city, of the firms whose exhibits are now about to be de-| 
scribed are Messrs. J. R. Cattell and Co., who have been thought- | 
ful enough to have experienced and courteous persons on the spot to 
afford visitors every information about the exhibits. Messrs. Cattell 
and Co. represent about 60 English firms, and their exhibits, as de- 
scribed below, will be found worth inspection. 

The Brownhills Pottery Company exhibit a rich and varied col- 
lection of their works, and among them are articles that have won 
great prominence for the firm at the world’s great shows. There | 
are half a dozen vases 30 in. or more in height of exquisite design 
and finish, the equal of which is not to be found in the Exhibition. 
There is a splendid collection of flower vases of quite a new pat- 
tern, fruit plates, dinner and tea sets, in which novelty of design | 
and artistic skill vie for supremacy, Looking at some of the table | 
articles, the ornamentation in gold is so rich and new that it is quite | 
difficult to believe the art of the potter has so far advanced as thus | 
to mould and embellish a piece of clay. The collection includes | 
some very handsome hanging plates for the drawing-room, in which | 
English rural scenery and poetic or historic scenes are shown with | 
striking effectiveness. These are destined to become very popular, 
just as in the old country. The collection altogether is a striking | 
one, and if we are to judge from what we have been long importing | 
to this colony, there has lately been a wonderful improvement | 
among British artizans. There is quite an artistic touch about the | 
style and finish of the exhibits; the wants of the househeld are as | 
well, if not better, met than before, and a much higher taste culti- | 
vated ; and if, in this respect, the Brownhill Company stand on an| 
equality with any other exhibitor in their line, they are before all | 
others in the wonderful cheapness with which their articles are placed | 
before the public. 

An attractive display of chandeliers, wall lights, gas and paraffin 
globes, nearly all of which are of novel design and make, is exhibited 
by Messrs. Isaac}]Barnes and Co., of Birmingham. One of the speciali- 
ties of the collection is the Albert globe, which includes an appliance 
near the gas burner by which a very considerable saving in the con- | 
sumption of gas is ensured. The 18-light chandaliers are among the | 
best specimens of glass manufacture we have seen. One of these 
was specially designed and constructed for this Exhibition in a few | 
months by Mr. R. J. Barnes, son of the exhibitor. A valuable display 
of ornamental brass-work in the Queen Anne and medieval styles is 
also made by Messrs. H. Green and Son, Cannon-street, London. The 
hall lamps are the richest we have seen, and there is a marked ab- | 
sence of business and gaudiness that often do duty for good work- | 
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manship. The lamps for reading desks and lecterns, and the varied 
church requirements, are qnite of a superior style, the ornamenta- 
tion being both rich and singularly appropriate. Some very hand- 
some billiard lights, which have already caught the eye of the prin- 
cipal hotel-keepers here, are likewise shown. The pattern is alto- 
All the exhibits in this collection are well and pro- 
minently displayed, and have been very clesely inspected by the 
manufacturing trade. 

The world-wide fame of Sheffield has a splendid representation in 
the exhibits of steel of Askham Brothers; there can be no mistake 








, that the exhibit is unsurpassed, and there is but few that have been 


more closely inspected. The material is pronounced by the most 
competent judges as of the very best. The American axes, for qua- 
lity and depth of steel, can stand no comparison here. Were the 
English axe of the description indicated largely sent out here, its 
thorough adaptability to our requirements would be very soon proven; 
the axe has a larger eye than the American, admitting of a good 
strong handle, the very thing the bushmen want. Morticing axes, 
splendid rock-drills, millers’ bills, hoes, &c., are shown here, of un- 
surpassed quality. The material is good, and the workmanship solid 
—the very distinguishing features of English work—and it is most 
satisfactory to find that the men of Sheffield have at last seen the 
expediency of looking to a good representation in the colony in these 
days of rapid American and European communication. Webster 
and Company, of Sunderland, the original patentees of wire rope, 
have a modest exhibit of their manufactures, which, on inspection, 
is found to be Al, Wire and hemp rope are shown in various sizes, 
and are without equal. 

The show of hollow ware exhibited by Messrs. T. and C. Clark, of 
Wolverhampton, finds innumerable admirers. This firm it appears 
has long been famous for its enamelled ware and hollow ware gene- 
rally, have sent to the International some of their choicest workman- 
ship and latest improvements in manufacture, as regards colour of 
enamel and shape of utensils, that are to be found in the market. 


| This firm guarantees both their patent enamelled and tin wares to 


be free frem lead, arsenic, antimony, or any other deleterious mate- 
rial. The enamel is of the purest white, and the various kinds of 
pots, saucepans, boilers are exceedingly well shaped. Their patented 
doubled edge cover, which is a great improvement on the old 
japanned cover, is much stronger, although lighter; its edges being 
turned and doubled in there are no sharp or scratching parts, a great 
advantage to those who have toclean them ; its appearance is nearly 
as good as the bright burnished cover, whilst the price is the same as 
the regular japanned cover. The firm alsoshow some capital manger 
fittings of improved patterns worthy of attention from horse owners. 
A large bath on the right hand side of the section, and numbered 
3078, is called the Paris shape, having a self-acting overflow, and 
thereby doing away with the brass overflow fittings. Brass taps are 
likewise dispensed with, the hot and cold water coming in through 
the enamelled grating at the foot. The bath on the other side is 
one of those usually in demand, fitted with brass taps for hot and 
coal water, with brass overflow and outlet. Both baths are nicely 
fitted up in mahogany frames. There is also a very excellent hip 
bath, made expressly for the colony. It is nicely enamelled and 
well fitted. The firm also exhibit a large quantity of what are 
known as sanitary goods, in which they have made great advances 
and improvements. They comprise lavatory basins, plug bowl 
basins, closet hoppers, closet syphons, French commodes, urinals, 
ke. Their enamelled steam-pans and boilers are much liked, the 


| quality of the porcelain enamel, and its mode of manufacture, being 


very suitable for any purpose—even for chemical uses. Their 
wrought-iron enamelled ware has equal advantages, being entirely 
free from poisonous ingredients, with the advantage of being as 
light as the American agateware, and at the same time being white 
inside any dirt is more easily detected. 

The tinned ware of this firm is well known, and in the exhibits of 
tinned-lined saucepans and kettles, as also some coal and round 
pots, the quality and shape of these are studied in the same way as 
those that are enamelled—their hinge-case, which is artistically 
arranged, shows samples of their best butts, patent butts, tariff 
butts, and new 250 butts; also Gothic hinges, American spring 
hinges, Parliament and French hinges, brass joint hinges, skew or 
rising butts, back flap and sable hinges, best broad and tariff broad 
butts, kc. On some of the other shelves are arranged various kinds 
of axle pulley-wheels and other paper goods. Their odd-work case, 
which is also arranged with much taste, but is unfortunately in a 
bad light, contains a great variety of side pulleys, signal pulleys, 
axle and frame-pulleys, door handles, lifting handles, revolving rings, 
charcoal box irons, sad and fine cast irons, iron castors, turn buttons, 
brass and iron door knockers, door escutcheons, and sash centres, 
draw and lifting handles, brackets and stirrups, hat and coat hooks, 
string holders, and string stand boxes, coffee mills and mincers, 
croquet-bali and mallet holders, umbrella stands and hooks, sausage 
machines, and Silvester’s sadirons. Two handsome chess tables, 
enamelled on slate, -are specially noticeable, and a new thing in 
“push latches,” known as Wheeler's patent, Weston’s patent self- 
sustaining rope pulley block, and Limberi’s patent wagonette side- 
pulley, Wetherhed’s patent chain blocks, Lambert’s sack hoist, 
Weston’s gin block, Hewitt and Goff’s patent pulley hlock for rope, 
pear-shaped blocks, old and new pattern, with iron and brass sheaves, 
snatch blocks, roller for running beam, wrought blocks, &c. Unfor- 
tunately the light in this portion of the basement rendered it very 
difficult for Mr. B. O. Clark, who is in charge, to show all his exhibits 
to the best advantege; in a great measure this faulty light has been 
overcome by re-painting and re-arranging, but owing to the nature 
of the surrounding exhibits some of the firm’s smaller goods are with 
ditliculty seen properly. 

But the exhibit which probably surpasses all others in the British 
Court is that of the Earl of Dudley. To him, “Old South Stafford- 
shire,” still the chief seat of the English iron trade, should be greatly 
indebted, for, through his agent—Mr. E. Fisher Smith—he has sent to 
the International a fine collection of exhibits of iron, which are to 
be seen in a capital position on the basement floor. It contains 
specimens representing the various qualities of iron manufactured at 
he Round Oak Ironworks, the property of Earl Dudley, in Stafford- 
shire, and commences with what is known as the L.W.R.O. brand 
and quality as a basis, showing thence all the different progressions 
up to the highest quality of crystalline and Damascus gun iron. 
Within the handsome case prepared for their reception are bent and 
fractured samples of these various qualities, showing thereby what 
the iron is capable of standing either hot or cold, and how beauti- 
fully clean is the interior of the iron when broken. There are also 
rough and polished horse-shoes by Messrs. Guest and Co., of Dudley, 
and rivets showing the different tests the iron will stand, by Messrs. 
Holt Brothers, of Dudley. There is also an iron bar galvanised by 
Messrs. W. E. and R. G. Walker, of Dudley, and afterwards tied into 
a knot while cold, without showing any fracture in the iron or dif- 
ference in the galvanised surface. There are bars of angle iron 6 in. 
by 6 in., reversed and doubled inwards, and then drifted out at one 
end, affording the best evidence of the tractable nature of these large 
bulks of iron. Similarly, a bar 14 in. square has been drifted out to 
12 in. in diameter. 

The case also contains iron forged into the most curious and fan- 
tastic forms, all designed to show how exceedingly pliable it is, and 
into what extraordinary forms the blacksmith’s skill may convert it, 
without any indication of yielding to fracture, while it will polish up 
and case-harden, as though it were made of steel. Some of the same 





| quality of bars, 1} in. square, after having been nicked top and sides, 


stood 300 blows with a 36 Ib. sledge hammer before breaking open. 
Above the case, and suspended from a spiral bar, “are five bars, in- 
tending to illustrate the various forms into which the larger sections 
of the iron can be tied or twisted. There is a 2 in. round bar turned 
down in the lathe, and afterwards tied cold, the knot being reduced 
to about 6in. in diameter. There is also a double-headed rail, 
twisted up tight so as to resemble a corkscrew, so close are the 
twists. The other bars are 3 in. and 3} in. diamettr, tied into knots, 
each about 12 in. in diameter; while the fifth is a 6 in. angle bar 
twisted similarly to the double-headed rail previously mentioned, the 
ends being reversed and doubled in. All these operations (with the 
exception of the reversing and doubling of the last-named bar) were 
effected while the iron was cold, The bars tied into knots repre- 
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sent the Narl of Dudley’s treble best “cable” quality; and a ship 
riding at anchor with chains made of such iron would always be safe. 

- Among otherfinteresting objects in the case is a small chain twisted up 
to a tensile strain of 39 tons 14 cwts. per square inch, whilst reducing 
the area at the point of fracture 50 per cent. There is also a piece 
of 7 in. by 5 in. girder iron bent sideways of flanges until the two 
flanges meet together. The case itself is tastefully decorated, and 
over each section is the earl’s coronet. Mr. R. Smith-Carson, the 
manager of the Round Oak Works, had the arrangement of the spe- 
cimens. To him much credit is due for affording visitors to the 
Garden Palace an opportunity of judging of the iron from thes ecele- 
brated works. We are assured that every sample shown has not been 
specially manufactured for the Exhibition, but selected from orders 
being executed at the works at the time they were required. Every 
sample is branded with its distinctive brand. Altogether these ex- 
hibits are most interesting, and show to what points our ironmasters 
must specially give their attention. 

Turning from the useful to the ornamental, attention should first 
be directed to the electrotypes of the Queen’s plate. Contained in 
two glass cases, and placed under the northern side of the dome, are 
the electrotypes of the Windsor plate, which have been lent to the 
International by Her Majesty the Queen, and sent to the colony by 
the authorities of the Kensington Museum. These exhibits attract 
much attention from visitors. In‘ one case isa silver gilt christening 
font, dated 1660, engraved with the crown and cipher of Charles IL., 
the design being figures of cherubs amidst fruit and flowers. On the 
summit of the font is the figure of a priest in the act of baptising. 


of manufacture. The writer may state that he has seen tests of the 
plates made by the Swansea Siemens, Landore, which equal, if they 
do not surpass, any for boiler construction and shipbuilding. The 
qualities of this steel. only require to be known when it will be ap- 
preciated by the bridge and girder, boiler and ship, engineers of the 
world.” 








INCREASED MAKE FROM BLAST-FURNACES.* 
BY J. WOLTERS. 


The best practical means of economically obtaining a large make 
from blast-furnaces, without impairing the quality of the iron pro- 
duced, are investigated ir detail and at considerable length by Mr. 
J. WouTERS, engineer of the Providence Ironworks at Marchienne-au- 
Pont, near Charleroi, Belgium ; and the principal conclusions at which 
he arrives, from the recognised data furnished by modern blast-fur- 
nace practice, are summarised by himself to the following effect :— 

1.—An ample supply of blast must be available of suitable pressure. 
The power of the blowing-engines required will be determined in 
each individual instance according to the consumption of fuel in the 
furnace per ton of irons made and the pressure of blast employed. 
Even with the best blowing-engines the useful effect obtained in the 
blast issuing from the tuyere nozzles cannot be taken at more than 
about half the steam power expended. 

2.—The height of furnace that is most advantageous in any indi- 
vidual case can be determined by trial only. In coke furnaces it de- 
pends essentially on the nature and composition of the ores treated ; 
where their reduction does not present more than average difficulty 





Next is a silver gilt salver designed by Thomas Stothard, R.A., and 


made by Messrs. Rundell and Bridge for the Prince Regent (George | 


IV.) in 1814, it being in the form of a triumphal car. A second | 
(silver gilt) salver is dated 1690, and bears on it the cyphers of 

William III. and Mary, together with a representation of the Lord’s 

Supper. A wine fountain is a magnificent work of art. It is also in | 
silver gilt, and on each spout is a figure holding it, with representa- | 
tions of sea shells to catch the overflowing liquor, which flows into | 
the basin below, where are sea monsters and mermaids at play. A 

tankard is dated 1690, and bears on it the cyphers of William 111. 
-and Mary. Anne Boleyn’s sceptre, a rod and crucifix of ivory, orna- 
mented with enamelled gold, is said to have been made for the Queen 
of James I., although named after one of the wives of Henry VIII. 
A cup and wine cooler designed by the celebrated English sculptor, 

















the height should range generally from 50 to 80 ft. in order that the 
zone of reduction may extend through a sufficient height, and that 
the temperature of the escaping gases at the furnace top may not 
exceed about 400° Fahr. Very hot blast obviates the need of so 
greata height of furnaceas where cold blast or only moderately heated | 
blast is used; but this is not so in treating ores that can be smelted | 
with a comparatively small quantity of fuel, in which case the con- 
sequent smaller supply of carbonic oxide renders a greater height de- | 
sirable for prolonging the exposure of the ore to the reducing action | 
of the gasso as to make up the weekly make. A great height of fur- 
nace is not to itself disadvantageous ; the question is mainly whether 
increased capital outlay is compensated by economy in working. 
3.—The diameter of the body of the furnace should be made as | 





possess the scientific knowledge requisite for enabling them to follow 
the various processes taking place on so large a scale within the fur- 
nace; in this, more than in any other branch of the metallurgy of 
iron, progress is impossible without such knowledge. 








FIELD GEOLOGY. 


The second edition of Mr. Penning’s valuable Text-book of Field 
Geology,* has just been issued, with an additional section on palzon- 
tology, by Mr. Jukes-Browne. As both of the authors are members 
of the Government Geological Survey, they have, of course, had 
facilities for observation and experience which would scarcely be ex- 
pected from non-official geologists ; and the volume shows that they 
have spared no pains to make their knowledge useful to those who 
choose to study. They remark that the objects primarily aimed at 
have been to include such instructions as are essential to the work- 
ing out, either for scientific or practical purposes, of the geology of 
the district by the determination of its rocks, their extent, relation, 
comparative age, and economic productions, whilst excluding all 
descriptions and explanations of the principles of geology, which 
would be out of place in a field guide. The text-book is judiciously 
divided so as to deal with geological surveying, geological sections, 
lithology (determination of rocks), and paleontology (determination 
of fossils), the directions given in each part being simple and ele- 
mentary, assuming the student to possess a fair book knowledge of 
the science, of its principles, of the sequence of the various systems, 
formations, and groups, and of the general succession and range of 
fossil plants and animals. 

The section treating of geological surveying the selection of maps. 
the use of contour maps, compass, and protractor, scales, &c., are 


| carefully referred to, and the method of tracing boundary lines is 


carefully described. In explaining when and why the boundary 


| lines coincide with the contour, the author gives three rules which 


afford material assistance. 1. The boundary lines of horizontal 


| strata exactly coincide with the contour, however uneven the surface 


of the ground may be at the outcrop.—-2. The boundary lines dipping 
towards a hill are less winding than the contour, for if the dip were 
gradually increased until the strata became vertical, the lines of 
division would gradually approach and finally become parallel 
straight lines, consequently as the dip is into a hill'so the line varies 
from the contour towards a straight line.—3. The boundary lines of 


John Flaxman, in 1817, are objects of much interest. The orna- | large as possible, provided that the current of the ascending gases be | strata dipping from a hill are more winding than thé contours, for 


mentation is in Grecian style of hammered work. There are leaves | 


not thereby so irregularly distributed throughout the horizontal area | 


were the dip increased until exactly equal to that of the surface 


and bunches of grapes, with a bordering of leaves of honeysuckle. | of the furnace as to diminish the ratio which the weekly make bears | slope, the planes of division would continue beneath the surface, and 


On the top shelf of the case is a large centrepiece of silver gilt, bear- 
ing date 1750, and made for Prince Frederick, father of George III. | 
It is supported by lions and unicorns, between which are slung | 
hammocks containing sea shells, and over the basin is an open 
canopy with sticks on the upper portion for holding candles. An 
elephant, with a mahout seated on its neck, and ridden by an Indian 
god, is a very choice work of art. In the other case are two copies 
of solid silver tables, one bearing date 1700, with the arms of 
William III. richly chased. In the centre, which is oval, are the 
Royal arms, with crown, lion, and unicorn ; and surrounding are four 
shields bearing the rose, thistle, harp, and the Prince of Wales’s 
feathers. The other table bears date 1670, with the monogram of 
Charles II. The chasing on the top is of leaves and fruits. There is 
also a silver gilt fire dog, bearing the monogram of Charles II., and 
the arms of the Prince Regent (George IV.) The collection is 
altogether a most interesting one, and is worthy the study of all 
lovers of art. 

The safety of railway travellers is now so well understood to de- 
pend upon the reliability of the signalling arrangemeuts that this no- 
tice may well be concluded by a statement of the interesting appa- 
ratus shown by Messrs. M‘Kenzie and Holland, the railway-signal en- 
gineers of Worcester, England, and isa full sized patent interlocking 
apparatus for signalling and inverlocking a railway junction of two 
double lines, with all necessary gear for working and controlling the 
points and signals either from a cabin or the platform by one man. 
The specialty of this patent appliance is that by an ingenious arrange- 
ment of machinery the levers whereby the points and signals are 
worked or actuated on railways are so interlocked as to prevent the 
possibility of any state of conflict being brought about by either 
being antagonistic, thereby preventing accidents to trains from this 
cause, besides the great advantage of concentrating all the working 
and controlling under the charge of the signalman in the cabin. 





This invention of Messrs. M‘Kenzie and Holland is very largely in use 
upon all the principal railways of the United Kingdom, and notably 
on the Great Eastern Railway at the Liverpool-street Station City Ter- | 
minus, London, and Metropolitan Extensions; the Great Northern | 
Railway—Finsbury and King’s Cross Terminus, London; the North | 
London Railway—Broad-street City Terminus; the Metropolitan | 
Railway—Bishopsgate-street ; the North-Eastern Railway—the sta- | 
tion at Leeds; the Great-Western Railway—Cardiff large new station | 
at York; the London and North-Western and North-Eastern joint | 
railways—the new station, Worcester Station, &c. This system of in- 
terlocking is in full use at the terminus of the Victorian Railways, 
Melbourne, and also at other stations and junctions of the same rail- 
way. There is alsoa model of arailway station with siding and level 
crossing, with all the necessary signals, points, and level crossing 
gates connected up to M‘Kenzie and Holland’s patent interlocking 
apparatus, and worked and controlled therefrom. This concentrates 
the working of railway points and signals, and brings all under the 
control of the signalman in the cabin, the arrangements of the ma- 
chinery being such as to prevent any possible conflict between points 
and signals, so that accidents to trains from this cause are entirely 
prevented. Wilson’s patent piston and rings, manufactured exclu- 
sively by M‘Kenzie and Holland, engineers, Worcester, are likewise 
exhibited. These pistons and rings for lightness, economy, and sim- 
plicity are strongly recommended, and are used largely in all kinds 
of high-pressure engines, steam hammers, &c. His Excellency the 
Governor and his Worship the Mayor of Sydney made a full inspec- 
tion of these exhibits, and the whole system was fully explained by 
Mr. W. Griffiths, the agent for the patentees, who is most anxious to 
make the public fully acquainted with the system. 








STEEL—THE METAL OF THE FotTurRe.— L’Engineur” has ad- 
dressed the following letter to the Cambrian :—“ Sir, among the en- 
gineering exhibits at the late International Exhibition at Kilburn one 
of the most interesting alike to the metallurgist and the machinist 
was a collection of steel castings produced at Newburn-on-Tyne by 
Messrs. John Spencer and Sons. As illustrative of the various appli- 
cations of steel to the purposes of machinery this extensive collection 
was most instructive, especially at the present time when steel is 
daily asserting its claim to be considered “ the metal of the future,” 
and when the demand is increasing for machinery at once light and 
strong, and capable of resisting a great amount of wear and ‘tear. 
The articles exhibited by Messrs. Spencer were of the most varied 
form and application, including spur-wheels, pinions, and geared- 
wheels of all kinds, rings of gear and winding drums for traction and 
steam ploughs, wheels and sheeves for collieries, mines, &c., solid disc 
wagon wheels for railways, crank axles, brackets, rollers, clutches, 
axle boxes, hydraulic cylinders, together with a great variety of en- 
gineering castings, projectiles, &c., the specimens shown varying in 
weight from 10 lb. to 30 cwt. All the castings displayed remarkable 
soundness, those made from the steel of the milder qualities possess- 
ing a very great degree of toughness, some of the test pieces being 
capable of bearing a tensile strain of 30 tons per square inch of sec- 
tional area, with an elongation of 25 per cent. before fracture. Such 
a material is well suited for any work having to sustain sudden and 
varying strain, or where a high degree of ductility is required. The 
qualities which stand a tensile strain of from 40 to 50 tons per square 
inch of sectional area, with an elongation varying from 15 to 3 per 
cent., are applicable to various uses, according as greater resistance 
to abrasion or more or less ductility isrequired. It is the remarkable 
capability which steel possesses of being thus varied in toughness and 
hardness which constitutes the immense value of that metal to the 
engineer and machinist, and which has already caused it to displace 
cast-iron in so many constructions. Messrs. Spencer’s exhibits serve 





in an admirable manner to demonstrate the capabilities of cast-steel, 
and promise well for the future development of this important branch 


to the furnace capacity. For ores that smelt with average facility 
the diameter at the boshes should be between 18 and 20 ft.; it should 
not exceed the latter, otherwise the increase of weekly make will be 
relatively less than that of furnace capacity, and will be counter- 
balanced by the increase in first cost and by the greater difficulty of 
working the furnace. An angle of about 70° is found to be the best 
for the slope of the boshes in smelting average ores that have no ten- 
dency to scaffold. The height from the floor of the hearth to the top of 
the boshes should be about one-third of the total height of furnace. 

4.—The furnace mouth should be made large, but its diameter 
should not exceed two-thirds of that at the boshes so as to preserve 
such an inclination of the furnace sides as will diminish the friction 
of the materials against the refractory lining, and thus facilitate the 
regular descent of the charge. With a mouth of 114 to 13 ft. dia- 
meter the method of charging the materials and of taking off the gas 
must be so arranged as to ensure the gas passing up very freely 
through the centre of the furnace, which is particularly important in 
dealing with refractory ores. 

5.—The size of the hearth must be proportional to the make, and 
large enough to require tapping only once in every 12 hours. The 
diameter at the level of the tuyeres must increase in a certain ratio 
with the capacity of the furnace, otherwise the furnace cannot be 
made to drive fast enough without an excess of blast, which will burn 
the iron. In general the diameter at the tuyeres should not exceed 
6 ft.; it may be increased even up to 8 ft., where the hearth would 
otherwise be too small to hold only 8 hours’ make, but the larger dia- 
meter involves extra consumption of fuel, and interferes to a certain 
extent with the regularity of working. So far as may be compatible 
with the character of the ore and with the intended quality of pig, 
the boshes should start as close as possible to the tuyers level, with 





the least possible height of breast above the tuyeres. 
6.—The internal profile of the furnace should present no angles | 
which can interfere with the regular descent of the materials. Valu- | 
able practical hints on this point are obtained by examining blown- | 
out furnaces. 
7.—The hotter the blast the greater is the economy of working— 
that is, the greater is the weekly make, and the less the consumption 
of fuel. Where the pig is intended for the finery its commercial value | 
is not impaired by the proportion of impurities it may retain when | 
smelted from ores of middling quality ; but for foundry iron, smelted 
from ores of even ordinary quality, it must not be forgotten that the 
hotter blast renders the iron more brittle. As the effect of the tem- 
perature of the blast upon the quality of the iron depends most of all 
upon the nature of the materials treated, care must be taken to ascer- 
tain the best temperature in each individual instance. With too hot 
a blast the deterioration in quality will outweigh the diminution in | 
the cost of making the iron. For smelting ores of very good quality | 
to obtain a high class of pig, such as is required for the manufacture | 
of artillery, cold blast should be used, or at any rate, blast only | 
slightly heated. | 
8.—The mode of taking off the gases and of charging the materials 
depends on the size of furnace month and the character of the ore. 
With a large mouth and amore or less refractory ore the ascent of , 
the gas requires to be facilitated through the materials in the centre | 
of the furnace, which descend with greater rapidity and have less gas | 
passing up through them than those round the sides of the furnace. | 
Tha. object will be accomplished by taking off the gas at the centre | 
of the furnace, and charging the materials in such a way that the | 
bigger lumps of ore and fuel shall roll into the centre. In all cases | 
it is best not to deliver the charge close up against the sides of the | 
furnace, but at some distance from them. The filling must be done | 
with great regularity, and it is recommended that the fuel should be | 
charged by bulk and the ore by weight. The most convenient size | 
of charge will depend upon the diameter of the furnace mouth, the | 
mode of filling adopted, and the nature of the materials. In open- | 
topped as well as in close-topped furnaces the pipes for taking off | 
the gas should be large, and a good chimney draught should be em- 
ployed. The gas should be taken off separately from the centre and 
from the sides of the furnaces; that from the centre to be used for 
the boilers, and that from the sides for the hot-blast stoves. 
9.—Constant watchfulness is required on the part of the blast-fur- 
nace manager to ensure the supply of heat in the furnace being main- 
tained equal to the heat absorbed. He should, therefore, by the aid 
of chemical analysis keep himself perfectly acquainted with the com- 
position of the zone of fusion. At each casting time he should exa- 








mine the tuyeres to see that they are properly placed and kept in 


good working order; tuyeres of gun metal or wrought copper are to | 


be preferred. The pressure and quantity of the blast should be 
attended to, as also the quality of the coal from which the coke is 
made, and the process of coking. The flame from the furnace top, 
the working of the tuyeres, and most of all, the nature of the slag, 
give the best practical indications as to the working of blast-furnaces. 

10.—When wlth a given temperature of blast the minimum con- 
sumption of fuel has been ascertained—so that any increase or dimi- 
nution in the speed of driving would necessitate a larger consumption 
for producing the same quality of iror:—there is a positive advantage 
in increasing up toa certain point the speed of driving, even though, 
owing to the increased consumption of fuel, the margin of profit per 
ton of pig is thereby diminished ; this is assuming that there is no 
juestion of interest on stocks of pig in hand, but that the iron is 
sold as fast as made. The most advantageous speed of driving can 
be calculated for each individual case. 

11.—In conclusion, it is of the utmost importance that, blast-furnace 
managers, besides being men of great practical ability, should also 





* Abstract of a paper in Revue Universelle des Mines, Vol. IV., p. 123. From 
the preceedings of the Institution of Civil Engineers of London, edited by JAMES 


Forest, Secretary. 


unless the slope increased, could not possibly form a line of boundary. 
But the rule is true to this point only, for when the slip exceeds that 
of the slope in the same direction, the boundary lines wind in a re- 
verse way to the contours, and also begin to draw in towardsa 
straight line as the amount of dip is increased. Strata sometimes 
occur in a horizontal position; much more frequently the strata dips 
towards the higher ground, from beneath which they have risen to 
the surface, and it is an exceptional occurrence for strata at their 
outcrop to dip with the slope of the ground. As examples are given 
of actual observations, and the method of recording them, the reader 
can readily form an accurate idea of what has to be done and how 
to do it. 

The making of sections is dealt with in the next part, and there is 
an ingenious table for obtaining approximate results almost as quickly 
as accuracy can be obtained by the usual methods. The table shows 
for each degree the cotangent of angle of dip, the approximate pro- 
portionate incline, the yards rise or fall in one mile up to 14°, the 
depth from surface in a distance of 100, and the thickness of the beds 
at right angles. Ifa table of any kind is required there is obviously 
an advantage in carrying one that will give exact results instead of 
approximations only. The third part, which treats of lithology, con- 
tains an enormous amount of information condensed into the smallest 
possible space, and contains quite as much as the ordinary field geo- 
logist is likely to require for reference. The Paleontological Section 
contributed by Mr. Jukes-Browne is very complete, containing a good 
outline of the nature of fossil remains, a review of the animal king- 
dom, remarks on the petrifaction and preservation of fossils, casts 
and impressions, and distortion of fossils. There isa chapter on how 
to collect fossils, which will be found very useful, and another on the 
preparation of fossils for scientific use. The succeeding chapter ex- 
plains the nature and value of paleontological evidence, and there 
are alSo given some very useful tables. 

The concluding part treating of the scientific and practical results 
is, perhaps, the most important in the volume, since it offers sugges- 
tions to the student, points out the importance of accuracy, and de- 
scribes the difficulties in certain cases which have to be met. The 
edition is considerably more comprehensive than its predecessor, and 
in its present form there is really little which requires further emenda- 
tion. It is likely to become generally recognised as what it claims 
to be—a text book for field geologists, and well deserves that re- 
cognition. 








APPARATUS FOR BURNING LIQUID FUEL. 


An ingenious and economic method of burning liquid fuel for heat- 
ing purposes has been invented by Messrs. Burbank and Sprague, of 
Rochester, New York. At one end of the platform or tray, which 
sustains the parts, is an inverted fountain for containing the oil, the 
neck of which fountain rests in an open-topped vessel and is pro- 
vided with a valve which allows the oil to escape in a manner similar 
to that in the well-known German student’s lamp. From the bottom 
of the vessel extends a pipe for conveying the oil to the burner. 
Connected with the said pipe isa lamp body, on the upper part of 
which is a cap containing wick-tubes, and which may be protected 
by plaster of Paris or other non-conductor of heat. Over the lamp 
body rests a casting formiug a bearing which is secured removably to 
the lamp body by a set screw. Within the bearing there is a wire 
screen for breaking the currents of air, and above said screen a de- 
flector plate with deflectors which rest over the burners. On top of 
the bearing rests a cylinder forming a chimney or heat conductor, 
and in the open top of this cylinder rests a small steam boiler, which 
receives its heat from the burners below. The boiler has a series of 
pipes outside which open at the top and bottom into the boiler, and 
thereby assist the generation of steam by circulating the water. At 
the top of the boiler is a safety valve which will open and allow 
escape of the steam when a certain pressure is attained. From the 
top of the boiler above the water line extends a steam pipe which 
passes around the boiler and beneath the same above the burners, 
and thence extends outward to the proper point to act upon the oil 
In this steam pipe outside the cylinder there is a cock or cut-off by 
which the steam may be turned on or cut off and regulated at pleasure. 
At the outer end of the steam pipe is a small nozzle having a fine 
orifice which forms an injector. 

At the opposite end of the platform from the inverted oil fountain 
is a combustion chamber resting on legs. This chamber may be of 
any desired form, and used for various heating or cooking purposes. 
From the bottom of the combustion chamber extends a tube or fun- 
nel, the outer end being closed, excepting that there is a hole in the 
centre surrounded by a series of holes outside. Beneath the com- 
bustion chamber is a reflecting plate to prevent the passage of heat 
to the platform. Between the combustion chamber and the burner 
is an oil fount, which communicates with the main oil fount by a 
pipe, or it may be separate. From this oil fount a tube extends up- 
ward, and has on its upper end a small nozzle similar to that on the 
end of the steam-pipe. The ends of these two nozzles come into co- 
incidence, so that the steam-pipe blows across the oil nozzle, and 
forces the atomised spray through the tube before described into the 
combustion chamber, where it isignited and burnt. The two nozzles 
form an atomiser that draws up the oil by suction, and forces it into 
the combustion chamber. The inverted oil fount and the cylinder 
and boiler are mounted on a separate piece that forms a carriage? 
and the carriage moves forward and back in ways on the platform, 
so as always to keep the atomiser in line with the tube entering the 





* A Text-Book of Field Geology. By W. H. Pennine, F.G.8. Witha Section 
on Paleontology. By A. J. JuKes-BRowne, B.A., F.G.8. Second Edition, re- 





vised and enlarged. London: Balliére, Tindall, and Cox, King William-street, 
Strand. 
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combustion chamber. In the combustion chamber is a heat deflector 
for confining the flame and forcing the same downward and causing 
it to spread outward. The top of the combustion chamber is per- 
forated to produce a draught, and the bottom has openings to allow 
the entrance of fresh air. If desired two steam pipes instead of one 
may lead from the boiler for injecting the oil into the combustion 
chamber, so that if one should fail at any time the other would be 
effective. 








PURE CRYSTALLINE FORMS OF CARBON. 


After 13 years of experiment, Mr. James Mactear, of the St. Rollox 
Chemical Works, Glasgow, has succeeded in obtaining “ pure crystal- 
line forms of carbon,” which, it appears, Prof. Tyndall, Prof. Smyth, 
and Mr. Maskelyne, of the British Museum, do not doubt to be true 
diamonds. Even when the results are from an economic aspect in- 
considerable, the artificial formation of any substance hitherto known 
solely as a natural product must always be regarded as a great 
triumph in organic chemistry. In the laboratory the marvellous 
chemical discoveries of recent years have in a great measure reduced 
the production of diamonds to a question of time and patient expe- 
riment, but the general certainty of ultimate success does not in any 
way detract from Mr. Mactear’s brilliant discovery in synthetical 
mineralogy. He is rather to be congratulated on his indubitable 
claim to priority, for the dual discovery of the planet Neptune, of 
the metal thallium, of liquid oxygen, and a number of other curious 
coincidences in the history of scientific research, suggest the possi- 
bility, if not the probability, of other alchemists testing with half 
incredulous delight the tiny crystals which they almost tremble to 
identify with the natural gem. Chemistry has so widened belief in 
the magic of the laboratory that antique impossibilities have become 
modern difficulties, and the synthesis of the diamond in particular 
seems a feat which one would be justified in regarding as likely 
enough. Eleven years ago two German chemists produced from gas 
tar the colouring principle of madder, and the Turkey red which we 
formerly obtained from the fields of France, Holland, and the Levant 
we now order from the chemical factory Last year Prof. Baeyer, of 
Munich University, succeeded in building up the blue colouring 
matter of indigo from the comparatively common substance known 
as phenylacetic acid, and the scientific triumph is none the less be- 
cause there appears no present hope of artificial indigo taking the 
place of the vegetable dye. In the previous year, 1877, oxygen, ni- 
trogen, hydrogen, and other so-called permanent gases were liqui- 
fied ; the very air we breathe was condensed to a liquid jet; hydro- 
gen was shown to be the vapour of a metal and water a true metallic 
oxide; and the imagination was enabled to add to the terrible pic- 
ture of a sunless world, with its rivers of ice and its petrified seas, an 
atmosphere turning, in a state of disintegration, from invisible gases 
to strange liquids and new metals. The production of artificial, not 
imitation, rubies in the same year by MM. Fremy and Fell seemed 
especially to herald the production of the diamond. Of all precious 
stones the ruby is the most valuable. When even of only a moderate 
size a diamond of equal weight is but one-tenth its worth. Chemi- 
cally it is pure alumina—the oxide of aluminium, which enters largely 
into the composition of ordinary clay. Such an aluminate as that 
of lead when heated with siliceous or flinty matter, gives a fused 
mass, from which on cooling free alumina separates in crystalline 
forms—true rubies, if the chemist shall have added a small propor- 
tion of bichromate of potassium, true sapphires, if a trace of the bi- 
chromate and a little oxide of cobalt. In specific gavity and in the 
system of crystallisation the artificial stone and the ruby are identi- 
cal; they differ in nowise, unless, indeed, it be a fact that the lapi- 
dary has found the hardness of the artificial to excel that of the na- 
tural gem. We are not aware of the process by which Mr. Mactear 
has produced his diamond crystals, and though up to the present they 
have stood the test of acids, alkalis, and the blowpipe, their hardness, 
refractive index, measurement of angle, and, we presume, their 
density, have yet to be established as identical with those of the dia- 
mond in nature. 

It need hardly be added that it will be a source of general gratifi- 
cation if these latter results can be obtained, and they will be waited 
for with eagerness. Diamonds have from time immemorial fascinated 
the popular imagination. The fairyland of the nursery glitters with 
diamonds, and the heaven of mature belief can only be pictured to 
the vision by the colour and brilliancy of jewels. Medicine of old 
found its panacea in gems, and the search for the philosopher’s stone 
was the genesisofchemistry. In Pliny’s days the six varieties of dia- 
monds were solely in the possession of the most luxurious kings, and 
royalty has amassed them ever since. The spots where they have 
been found have been the goals of human desire and the theatres of 
human passion, suffering, andcrime. Through centuries of history a 
handful of them have outshone the memorable eyes of beautiful 
women and the swords of a thousand heroes. The Six Paragons are 
more famous than the Seven Champions of Christendom, and their 
romances are more enthralling than Wilkie Collins’. The Orloff dia- 
mond in tho Czar’s sceptre was the eye of an Indian idol; the Floren- 

tine was lost by Charles the Rash on the ill-fated field of Granson, 
and was sold for a few pence by a Swiss soldier who found it ; our 


own Koh-i-noor was reputedly worn 5000 years ago by the hero of the | 


Hindoo epic, the “ Mahabharata,” and at a later period was wrested 
from the Khan of Cabul by Runjeet Singh, who decked his horse with 
it on high festivals. For the great diamond of the Rajah of Mattan, 
in Borneo, $150,000, two large war brigs, anda complete store of arms 
and ammunition were refused. A large diamond, supposed to be part 
of a huge gem of which the Orloff and Koh-i-noor are fragments, was 
found in the hands of a peasant who used it as a flint to light his fire. 
The first Brazilian diamonds were, in 1727, recognised among negroes, 
who used them as counters in card-playing ; and the first Cape dia- 
mond, given to a Scotch farmer in 1867, and sold at the Paris Exhi- 
bition for 5007. was the plaything of a Boer’s children. 

In all the great geographical divisions diamonds have been dis- 
covered, but the European specimens are few and small. Only about 
70 were gathered in 20 years in the gold washings near the iron mines 
of Bissersk, at the foot of the Ural Mountains; and Dlaschkowitz in 
Bohemia is notable for a solitary gem. None have been found else- 
where in Europe. The occurrence of the diamond in mica slate and 
in or near igneous rocks, and especially in the “ pans” or “ pipes” at 
the Cape, favours the view that it owes its origin to heat or meta- 
morphic action, and that it has been brought to the surface with vol- 
canic matter. Newton considered it “an unctuous substance coagu- 


lated ;” Jameson, the secretion of an ancient tree, like amber; Brew- | 


ster traced it to a vegetable source; in 1842, Petzhold stated that in 
its ashes he had discovered traces of plant tissues and vegetable cells ; 
while Liebig and others believed it was formed by a slow process of 
decomposition in a fluid rich in carbon and hydrogen. Its inflam- 
mable nature was conjectured as early as the 16th century, and was 
proved at Florence in 1694. Lavoisier determined the product of 


combustion to be carbonic acid gas, and by the aid of the “ pure | 


crystallized carbon,” Sir George Mackenzie, in the most expensive 
process on record, converted iron into steel. Analysis of a substance 
which, when the air is excluded, resists the maximum heat of a porce- 
lain kiln and the temperature at which pig-iron melts, can be con- 
ceived to have presented considerable difficulties ; but with diamonds, 


as with our neighbour's character, it is easier to pull to pieces than to | 
Synthesis is a triumph of an infinitely higher | 


put together again. 
order. However, even if Mr. Mactear’s experiments have solved the 
puzzle of medieval alchemy, it remains yet to be proved whether in 
@ commercial sense they can have much influence on the value of the 
natural diamond. It is the peculiar interest in the laboratory ruby 
that the gem has been prepared in such quantity as to be available 
in the arts. The glass furnace, it is stated, has yielded “ a crystalline 
mass (of ruby) weighing several kilogs.” Mr. Mactear’s crystals 
measure but 1-32nd of 1 in. Future experiments under improved 
conditions may, indeed, produce crystals of sufficient magnitude to 
supersede the natural diamond in various of its technical uses, it may 


even involve a huge commercial catastrophe and manifold domestic | the middle of it. , c 
tragedies ; but until such an experiment has been successfully wrought | the rolling process, or it may be formed or finished by 


NEW HAND ROCK-DRILL. 
Some important improvements in connection with apparatus for 
drilling or cutting rock have been invented by Mr. J. K. GULLAND, 
of Westminster, engineer to the Diamond Drill Company (Thomas 


Docwra and Son). One part of the invention consists in an im- 
proved construction of boring or drilling machine (worked by 
manual or other power), in which the boring rod or drill bar is 
supported in bearings, one of which is movable on a bed or frame, 
and is operated from the boring rod or drill bar by spur gear, a 
worm and worm wheel, and a pinion taking into a rack so as to feed 
the drill forward as the boring or drilling proceeds. The worm 
wheel and the pinion that gears with the rack are arranged on the 
same axis or shaft, which has a conical or tapered part on which the 
worm wheel (correspondingly bored) fits, and may be tightened by 
a nut or equivalent means, or released so as to allow the axis or shaft 
to rotate independently of the worm wheel. Thus by turning in a 
reverse direction the axis or shaft by a handle or otherwise, the 
pinion gearing in the rack will cause the drill to be drawn back, and 
afterwards bereadily returned intothe hole. Between apart orenlarge- 
ment of the boring rod or drill bar and the end of the bearing which 
takes the thrust friction, washers or rings are or may be interposed. 
The boring rod or drill bar is hollow or tubular, and is furnished 
with a water supply pipe to cool the drill and wash away detritus or 
debris. The water is supplied by a suitable pump, which in one 
arrangement is a pipe or tube of pliable material, communicating at 
one end with the water supply pipe of the drill, and at the other 
with some source of water supply. This pliable pipe or tube is suit- 
ably arranged in relation to a revolving frame carrying wheels or 
rollers, and to a concentric are or path between which and the wheels 
or rollers the pliable pipe or tube is squeezed so as to act as a pump. 
The hand or driving wheel, revolving frame, and a suitable pulley, 
designed to drive boring rod or drill bar through a band or chain; an- 
other pulley ; a counter shaft, and spur gear may bearrangedonacom- 
mon axis carried by a frame or bar, adjustable radially on a concentric 
boss surrounding the counter shaft, so that the said frame or arm may 
be swivelled into any convenient radial direction, and there fixed by 
suitable bolts; or the counter shaft may be driven in a direct man 

ner. For undercutting, widening, or enlarging wells, holes, or borings 
for lining or blasting purposes, he uses a hollow or tubular apparatus 
provided with a suitable water supply, perforated to allow some of 
the water to escape (to cool the cutters and wash away detritus or 
debris), and having slots or openings furnished with parts resembling 
latches. These latch-like parts or devices are armed or furnished with 
diamonds ; or other cutters are hinged, pivotted, or hung on hinges, 
pivots, or pins, and arranged so that by pressure of the water in the 
hollow or tubular apparatus they may be forced outward in such a 
manner as that those parts furnished with diamonds or cutters shall 
protrude throughthe slots, and the apparatus being rotated or revolved 
shall cut the rock or other substance forming the wall of the hole con- 
taining the apparatus; but when the water pressure is removed the 
said latch-like cutting devices will be drawn inward, and retained 
within the tubular apparatus by suitable springs or equivalent means 
provided for the purpose. This part of the invention may, of 
course, be carried out in various forms without departure from its 
characteristics features. 








MANUFACTURE AND MELTING OF IRON AND STEEL. 

In the ordinary method of manufacturing iron the blast-furnace 
in which the iron ore is reduced is urged by a blast of atmospheric 
air. A blast of atmospheric air is also employed in the treating of 


iron by the Bessemer process for the production of steel, as well a§ 
in cupolas and refineries in which iron is melted for casting and for 
refining. The blast employed is drawn direct from the atmosphere, 
and contains a greater or less amount of the vapour of water varying 
with the hygrometrical condition of the atmosphere from time to 
time. This vapour of water undergoes decomposition in the fur- 
nace, causing an absorption and loss of heat therein, varying from 
time to time in proportion to the greater or less amount of vapour 
thus introduced into the blast. The hydrogen evolved by the decom- 
position referred to gives a porosity to the iron or steel under treat- 
ment which is very injurious in castings. 

In order to prevent the loss of heat referred to, and thusto econo- 
mise the fuel employed and promote rapidity of fusion and a regular 
working of the furnace, and also to prevent to a greater or less 
extent the porosity produced in the iron or steel made or melted 
with air containing vapour of water, Mr. W.H. Fryer, M.E., of 
Coleford, Forest of Dean, proposes the desiccation of the blast. He 
passes the air to be forced into the furnace, cupola, or refinery, or 
Bessemer convertor, through or over sulphuric acid, or chloride of 
calcium, or other desiccating material, so as to deprive the said air 
wholly or in great part of the vapour of water contained in it. The 
desiccating material may be disposed in various ways in a chamber 
or receptacle through which the air is passed, the particular arrange- 
ment depending upon the nature of the material employed (whether 
solid or liquid) and its desiccating and other properties, the essential 
conditions of the arrangement of the said material and chamber or 
receptacle being that the desiccating material shall expose a larger 
surface to the air, and that the capacity of the chamber or receptacle 
shall be such that t»> air will travel through it at a sufficiently slow 
rate to ensure the thorough action of the desiccating material upon 
it. The desiccating material may be either supplied continuously 
or renewed from time to time as occasion requires, the particular 
arrangement for supplying and renewing the same depending upon 
the nature of the material (whether solid or liquid) and its desic- 
cating and other properties, and the mode of restoring its efficiency 
when lost by use. Although the invention is principally applicable 
to furnaces used in the manufacture of iron and steel, and through 
which air is urged by a blast, yet it may also be applied to furnaces 
through which the current of air for maintaining combustion is 
drawn by an exhaustion, whether the said exhaustion be produced 
by a steam or other motive power engine, or by the draught of the 
heated and rarefied air in the chimney stack. 








TRAMWAYS.—The improved tramway invented by Mr. JAMES 
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KERR, of Glasgow, is made of steel or wought-iron by rolling; and 
one modification is in cross-section of a form having at the top the 
tread or wheel-bearing surface the usual groove, and the guard or 
inner rib, whilst at the sides there are deep webs having horizontal 


| or nearly horizontal base flanges or webs projecting outwards along 


their bottom edges. The side webs may be vertical, or they may be 
slightly inclined so as to be wider apart at their bottoms; and they 
may be straight or more or less curved, a curvature giving a wide 
base being in some cases adopted instead of base flanges. Openings 
may be formed through the side webs or base webs or both for intro- 
ducing cement or packing material. The side webs are made deep 
enough to admit of the paving-stones being placed close to 
them and above the base webs. The rails are to be laid upon con- 
crete or other suitable foundation; and concrete or other cement or 
packing material may be filled in between the side webs and to a 
limited depth above the base webs. The length of rail may be con- 
nected together by ordinary fish-plates or by means of joint shoe- 
plates, the latter consisting each of a plate extending a sufficient 
distance beneath the adjacent rail ends at a joint, and having its 
lateral edges turned over to clip the base webs or flanges of the rails. 
Or instead of a single shoe plate at each joint, there may be a pair 
of clip plates secured along each side. The groove along the top of 


the rail may be varied in section or form to suit different forms of 


wheel tire, including a shallow concavity of the full width of the rail 
or nearly so, also a shallow concavity with a small deeper groove 
along the middle of it, and also a flat top with a small groove along 
The groove may be formed or partly formed in 
subsequently 


out it is not likely that the panic of 1733 will fall on the jewellers of | planing it; and the rail may be rolled at once with the side webs and 
1879. In any case, invention will never vulgarise the historic jewels | base webs in their final positions relatively to the to or the side webs 


of empires and the heirlooms of great houses, 
— Glasgow Herald. 


or base webs, or both may be brought to their Anished forms subse- 
quently. 
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ELLIS LEVER AND CO., 


WEST GORTON WORKS, 
MANCHESTER. 


ESTABLISHED A QUARTER OF A CENTURY. 


SOLID DRAWN BRASS AND COPPER 
BOILER TUBES, 


FOR LOCOMOTIVE OR MARINE BOILERS, 
EITHER 


MUNTZ’S OR GREEN’S PROCESS. 


MUNTZ’S METAL COMPANY (LIMITED), 
FRENCH WALLS, 
NEAR BIRMINGHAM. 


ALEX. CHAPLIN AND CO., 


CRANSTONHILL ENGINE WORKS, GLASGOW 
PATENTEES AND SOLE MANUFACTURERS OF 
CHAPLINS’ PATENT STEAM CRANES, HOISTS, 
LOCOMOTIVES, AND OTHER ENGINES AND BOILERS 


Lonpon Hovusr:— 


No. 63, QUEEN VICTORIA STREET, LONDON, E.C. 














PATENT 


STEEL TRAMS: TIPPINS TRUCKS. 


GTEE L (OR IRON) TRAMS AND TIPPING TRUCKS. 
7 Patented in Europe, America, and British South Africa. 
Lightest and strongest made. 


R. HUDSON, 
GILDERSOME FOUNDRY, near LEEDS. 


PATENT DUPLEX LAMPS, 


FOR COLLIERIES, IRONWORKS, &c. 








SUITABLE FOR PIT BANKS, ENGINE HOUSES, &e., &e 


Each Lamp gives a light equal to 
26 candles. 
No Breakage of Chimneys from 
eat. 
Cottons last three months. 
Will burn any Mineral Oil. 


S. HOOPER, 


LAMP MAKER & OIL MERCHANT 
LOWER TEMPLE STREET, 
BIRMINGHAM. 
N.B.—Lamps made suitable for every 
purpose. 


The BEST SIGNAL BELL MAD#® for 
MINING PURPOSES. 


ILLUSTRATIONS ON APPLICATION. 











PRIZE MEDAL—INTERNATIONAL EXHIBITION, 
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CHAPLIN’S PATENT 
PORTABLE STEAM ENGINES 
FOR PUMPING AND WINDING. 
SPECIALLY ADAPTED for PITS, QUARRIES, &c. 
SIMPLE and STRONG; require NO FOUNDA- 

TION or CHIMNEY STALK, and are 


EASILY ERECTED or REMOVED. 
Sizes, from 2 to 30-horse power. 


Steam Cranes, 1% to 30 tons, for railways, wharves, 
&c.; hoist, lower, and turn round in either direction 





by steam. 
Stationary Engines, 1 to 30-horse power, with or 
without gearing. 
Hoisting Engines, 2 to 30-horse power, with 
or without jib. 

Contractors’ Locomotives, 6 to 27-horse power. 
Traction Engines, 6 to 27-horse power. 
Ships’ Engines, for winding, cooking, and distilling, 
passed by H.M. Government for half water. 
Steam Winches. Engines and Boilers for 
‘light screw and paddle steamers. 


WIMSHURST, HOLLICK, & CO., 
ENGINEERS, 


CITY OFFICES: 2, WALBROOK, LONDON, E.O. 


WORKS: REGENT’S CANAL DOCK, 602, COMMERCIAL ROAD EAST, 
LONDON, E. [near Stepney Station.] 


DISCHARGE PIPES 








DEBILITY AND NERVOUSNESS. 
Free Edition, 152 pages, post free, in envelope, two stamps. The 
| 


ARNING VOICE.—A Special Medical Book for Young Men 
| on the Cause, Consequence, and Treatment of certain forms of Debility 
and Nervousness, viz.—Mental and Physical Depression, Palpitation of the Heart, 
Noises in the Head and Ears, Impai Sight and Memory, Indigestion, Pains in 
the Back, Headache, Piles, Constipation, Hysteria, Dizziness, | Weakness, 
Muscular Relaxition, Nervous Irritability, Blushing, &c., Se Exhaus- 
tion of Nerve power, effect of Overwork, City Life, Worry, Brain Toil, Intemper- 

/ ance, and other abuses of the system. 

Address, Dr, H. SmirH, 8, Burton Crescent, London, W.O. 


BRATTICE GLOTH MANUFACTURERS, 
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= )\GOLD AND SILVER MEDALS AWARDED for 


/3team-Engines & Boilers, also the Special Steam Pump, 
and Compound Pumping Engine. 








CORNWALL HOUSE, 35, 


QUEEN VICTORIA STREET, LONDON, E.C., 


AND BIRMINGHAM, (TANGYE BROTHERS) CORNWALL WORKS, SOHO, 








TANGYE’S DIRECT-ACTING 


COMPOUND PUMPING ENGINE, 


For use in Mines, Water Works, Sewage Works, 


And all purposes where 











= PATENT COMPOUND PUMPING ENCINE 


a 


MTT) 


Wi 














Kconomy of Fuel is essential. 
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TANGYE’S DIRECT-ACTING COMPOUND PUMPING ENGINE, WITH AIR-PUMP CONDENSER. 


TANGYE’S COMPOUND PUMPING ENGINE COMBINES SIMPLICITY, CERTAINTY OF ACTION, GREAT ECONOMY 
IN WORKING, COMPACTNESS, AND MODERATE FIRST COST. 


This Engine will be found the most simple and economical appliance for Mine Draining, Town Water Supply, and General 
Purposes of Pumping ever introduced, and as regards Mine Draining, the first cost is very moderate compared with the method 
of raising water in great depths by a series of 40 or 50 fm. lifts. No costly engine-houses or massive foundations, no repeti- 
tion of plunger lifts, ponderous connecting rods, or complication of pitwork, are required, while they allow a clear shaft for haul- 
ing purposes. In this Engine the economical advantages resulting from the expansion and condensation of steam are very simply 
and effectively obtained. The steam after leaving the high-pressure cylinder is received into and expanded in the low-pressure 
cylinder, and is thus used twice over before being exhausted into the condenser or atmosphere. 

The following first-class Testimonials will bear evidence as to the efficiency and economy of the Engine :— 


TESTIMONIALS OF TANGYE’S COMPOUND PUMPING 


21" Newcastle and Gateshead Water Company, Newcastle-on-Tyne, Oct. 20, 1879. 
36 x 10"x 48" COMPOUND CONDENSING STEAM PUMPING ENGINE. 
Messrs. Tangye Brothers. 

@ENTLEMEN,—In reply to your enquiry as to the efficiency of the two pairs of Compound Con- 
densing Engines recently erected by you for this company at our Gateshead Pumping Station, I 
have great pleasure in informing you that they have far surpassed my expectations, being capable 
of pumping 50 per cent. more water than the quantity contracted for; and by a series of experi- 
ments I find they work as economically as any other engine of the compound type, and will com- 
pare favourably with any other class of pumping engine. By the simplicity of their arrangement 
and superior workmanship they require very little attendance and repairs, and the pumps are 
quite noiseless. A short time agoI had them tried upon air by suddenly shutting off the column, 
and found they did not run away, thus showing the perfect controlling or governing power of the 





ENGINE. 


The Chesterfield and Boythorpe Colliery Company (Limited), 
21" Registered Office, Boythorpe, near Chesterfield, Oct. 1, 1879. 
36 x 12" x 48" DOUBLE RAM COMPOUND CONDENSING STEAM PUMPING ENGINES. 
Messrs. Tangye Brothers. Supplied in January, 1878. : . . 
GENTLEMEN,—Referring to the above, which we have now had working continuously night 
and day for the last 12 months, we are glad to say that it is giving us every satisfaction. It is 
fixed about 400 feet below the surface, the steam being taken down to it at pressure of 45 Ibs. 
per square inch. We can work the pump without any difficulty at 28 strokes per minute=224 ft. 
piston speed. The pumping power is enormous. The vacuum in the condenser being from 114 
to 13 lbs. The pump is easily started, and works well and regularly. The amount of steam 
taken being much less than we anticipated. We consider the economy in working very satisfac- 
tory indeed. The desire for power and economy at the present day will certainly bring this 
pump into great requisition. Yours truly, 

















































































Floyd’s Improved Steam-moved Reversing Vale. I will thank you to forward the other two pairs : a ™ 
you have in hand for our Benwell Pumping Station. Yours respectfully, (Signed) M. STRAW, Manager. 
(Signed) JOHN R. FORSTER, Engineer. 
SIZES AND PARTICULARS. 
Diameter of High-pressure Cylinder.........c..ccsccssesseeees In. 8 8 8 10 10 10 10 12 12 12 12 14 I4 14 14 
Ditto of Lewqemeene CPMANEEE cscs ccreesencscsesesevevorn In.) 14 14 14 18 18 18 18 21 21 21 21 24 24 24 24 
DURDEN OIE as ssincccccnccccecssevesseswesccseees In. 4 5 6 5 6 7 8 6 7 8 10 7 8 10 12 
SI OF GIG 6s cat 6600a cevivevivesvncewvesenscéiaensssesenevte In| 24 24 24 24 24 24 24 24 24 24 24 36 36 36 r 
Gallons per hour approximate ..............ccecsecsssceeceeeeecenees 8900 6100 8800 6100 8800 12.000 {15,650 | 8,800 |12,000 [15,650 | 24,450 |12,000 | 15,650 | 24,450 | 35,225 
Height in feet water can be raised with 
40 lbs. pressure per square inch in } Non-condensing...} 360 330 160 360 250 184 140 360 264 202 130 360 275 175 122 
GFN cersseivessecerrewes sittin ctéeeys 
Ditto ditto ditto—with Holman’s Condenser...} 480 307 213 480 333 245 187 480 352 269 173 480 367 234 162 
Ditto ditto ditto—with Air-pump Condenser...) 600 384 267 600 417 306 335 600 440 337 216 | 600 459 203 203 
i 
CONTINUED. 
Diameter of High-pressure Cylinder .........ccccccseccsseeeees In.) 16] 16 16 16 18 18 18 18 21 21 21 24 24 24 30 30 
Ditto of Low-pressure Cylinder _ 28 | 28 28 28 32 32 32 32 36 36 36 42 42 42 52 52 
Ditto of Water Cylinder ...... In. 8; 10 12 14 10 12 14 10 12 14 10 12 14 12 14 ‘ 
Length of stroke .........00-seceeeeee In| 386] 36 36 36 48 48 48 48 48 48 48 48 _ 48 48 48 48 
Gallons per hour approximate ..............ccccccccocsscessseceeeees 15,650) 24,450) 35,225) 47,950 | 13,650 | 24,450 | 35,225 | 47,950 | 24,450 | 35,225 | 47,950 | 24,450 | 35,225 | 47,050 | 35,225 | 47,950 
Height in feet water can be raised with . 
ps pressure per square inch in } Non-condensing..| 360 | 230 | 160 118 456 292 202 149 397 276 202 518 360 264 562 
SEEIINUINE 00 snendcarreoveccesocetssecessoncieees B 
Ditto ditto ditto—with Holman’s Condenser...) 480 | 307 | 213 154 603 389 269 198 528 363 269 691 480 3852 750 
Dittu ditto ditto—with Air-pump Condenser...| 600 | 384 | 267 191 750 486 337 248 660 450 337 864 600 440 937 



























































PRICES GIVEN ON RECEIPT OF REQUIREMENTS, 


Any number of these Engines can be placed side by side, to werk in conjunction or separately as desired, thereby multiplying the work of 
one Pump to any extent. 


NORTHERN DEPOT :—TANGYE BROTHERS, 81. NICHOLAS BUILDINGS, NEWCASTLE-ON-TYNE. 
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hs TWO GOLD MFDALS. FOXS PATENT oni ane q 
| | qm CORRUGATED FURNACE FLUES, @eer 


NOW APPLIED TO OVER 


SOLE MAKERS— PRICE LISTS AND 
The LEEDS FORGECO., Ltd., PARTICULARS 
_ Leeds, Yorkshire. IND. H.P. ON APPLICATION, 


Awarded Gold Medal, Paris Exhibition, 1878. 
HADFIELD'S STEEL FOUNDRY COMPANY. 


FIRST PRIZE MEDALS AT LEEDS, MANCHESTER, AND 
WREXHAM EXHIBITIONS, 1875 AND 18786. : 
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F,ATTERCLIFFE, SHEFFIELD, £ 


DEVOTE THEIR EXCLUSIVE ATTENTION TO THE MANUFACTURE OF 


(CRUCIBLE STEEL CASTINGS, 


FOR 


=z 7 Engineering & Mining Purposes, 





AND ARE THE SOLE MAKERS OF 


‘Hadfield’s Self-oiling Steel Wheels 


(PATENTED). 


These possess advantages held by no other wheels, and are specially adapted for Collieries, Ironstone Mines, Slate Quarries, Lead and Copper Mines, &c., &c., where LOOSE Wheels are used (#, e, 
those revolving upon their own axles). By the old system of lubricating loose wheels, it is well known thisis attended with constant labour and excessive waste; and as so little of the grease or oil 
applied reaches the wearing surfaces, and as re-greasing can only take place at fixed parts of the workings, the bosses of the wheels and bearings of the axles soon become dry, and cut each other: thus 
causing enormous wear and tear, and necessitating extra labour, haulage power, and expense. These and numerous other defects are entirely remedied by these wheels, us will be readily seen from 
the following illustrations and advantages claimed. 
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al length of axle, also whether No. 74 or 75. 
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5. Rolling load. 





gauge. 








N.B.—Price per set of Wheels and Axles (ready 


for use) forwarded on receipt of —1. Diameter of 





This Advertisement ts varied from time to time. 


Wheel on tread. 





66+ Registered 75 


The following are a few of the numerous Advantages claimed by the above Self-oiling Wheels :— 


1,— Two-thirds (at least) less grease or oil is required than at present used by any known method of lubricating Mining Wagons, whether by hand, machine, or otherwise. 

2,.—These wheels effect a very great saving in haulage power; also wear and tear—being so constructed as never to allow the bearings to become dry, The revolving of the wheel leads out the oil 
as required, and immediately the wagon stops the lubricator ceases its action, 

3.—No waste of grease can occur, no matter in what position the wagon may be placed, when discharging its contents (even if up side down); and when the wagons are not in use it is utterly im- 
possible for any grease to escape, as it is all ctored below the outlet (as shown above). 

4.,— When once these wheels have been charged with liquid grease (which can be done by any inexperienced person) they do not require any attention or re-greasing whatever for several weeks or 
even months afterwards, in proportion to the distance travelled. 

5.—These wheels can be readily fixed to any description of either wood or iron corves now in use, whether the wheels are upon the inside or outside of the frame. 

6.—They are exceedingly simple in construction, have no detail, and are not liable to get out of order. 

; 7.—They possess great strength, durability, and extreme lightness, being made of CRUCIBLE STEEL, 








Where FAST Wheels and Axles are adopted instead of Loose ones, as shown above, seo our Illustrated Sheets of Drawings Nos, 2 and 3 of 


Crucible Steel Wheels and Axles, fitted complete by Hadfield’s Patent Method, and Hadfield’s 
Self-oiling Pedestals. 
MACHINE MOULDED STEEL GEAR WHEELS OF EVERY DESCRIPTION. 


r — 


_ } — GRAND EXPLOSIVE comsineo with PERFECT SAFETY. Py 
MINING MADE EASY—POWER without DANGER. 




















NECHELLS, BIRMINGHAM, 
MANUFACTURERS OF 


High-class Varnishes and 
Japan, 
For COACH & RAILWAY WAGON BUILDERS, 
ENGINE BUILDERS, CONTRACTORS, COLLIERY and 





The Liverpool Cotton Powder and Ammunition Company’s 
SAFETY COTTON BLASTING POWDER 


Is the SAFEST, STRONGEST, and most ECONOMICAL in WORKING of all EXPLOSIVES. The MINERS, aFrex a shot is 





| 
; 
, 
| 


fired, can IMMEDIATELY re-commence work. Absolutely SAFE in TRANSIT by boat or rail. PAR EXCELLENCE in every description GENERAL ENGINEERS, 
es , of MINING, QUARRYING, TUNNELLING, EXCAVATING and SUBMARINE operations. Entirely free from Witsasinecsine. LAMP MANUFACTURERS, 
M4 Offices: 39, OLD HALL STREET, LIVERPOOL. Works: MELLING, near LIVERPOOL. AGRICULTURAL IMPLEMENT MANUFACTURERS, 
| AGENTS.—The Company have a few VACANCIES in the chief Mining Districts for really GOOD and thoroughly PRACTICAL MEN, DECORATORS, &c. 


Apply to the Secretary, DAVID ANDERSON, personally, or by letter at the Offices of the Company. Lists and Samples on application. 
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SUPPLEMENT TO THE MINING J OURNAL. 


At the PARIS EXHIBITION the Jurors have Awarded 


THE GOLD MEDAL, THE SILVER MEDAL, AND HONOURABLE MENTION 


-FOR MY LATEST PATENTED STONE‘ BREAKERS AND ORE CRUSHERS. 


Fi. 


New Patent Reversible Jaws, 
in Sections, with Patent 
Faced Backs. 

NEW PATENT ADJUSTABLE __ 

TOGGLES. ‘ 
OVEK 2800 LN USE. 








New Patent Draw-back 
Motion. 
NEW PATENT STEEL TOGGLE BEARINGS. 


70 
PRIZE MEDALS. — 





— el 





STEAM PUMPS for COLLIERY PURPOSES, specially adapted 
for Forcing Water any height; also tor Sinking; and for Feeding 
Boilers. 

JOHN CAMERON has made over SIX THOUSAND. 


Works: OLDFIELD ROAD, SALFORD, MANCHESTER. 





SILVER MEDALS AWARDED at CORNWALL POLYTECHNIC 
1872 AND 1876. 
HE WELL-KNOWN PATENT SELF-ACTING ORE 
DRESSING MACHINERY, as in operation at most of the 
large Mines in the Kingdom and Abroad, is now supplied solely by 
THE PATENTEE AND MANUFACTURER, Mr. GEORGE GREEN, 
Mining Engineer, AT GREATLY REDUCED PRICES; also all 
descriptions of Mining Machinery, including 
GOLD anp SILVER AMALGAMATING MACHINERY, complete. 
Stamp Mills, Water Wheels, Steam Engines, &c. 
ROLLER SHELLS FOR CRUSHING MILLS—a speciality. 





SPECIAL DESIGNS FOR EXPORT AND DIFFICULT TRANSIT. 





Prices and particulars on application to the Manufactory, 
ABERYSTWITH, SOUTH WALES. 





THE GREAT ADVERTISING MEDIUM FOR WALES. 
y tne SOUTH WALES EVENING TELEGRAM 
(DALLY), and 
SOUTH WALES GAZETTE 
(WEEKLY), established 1857. 
The largest and most widely circulated papers in Monmouthshire and South 
Wales. Chief Offices, NEwrort, Mon.; and at CARDIFF. 





The “‘ Evening Telegram” is published Daily, the First Edition at 3 P.M. ; the 
Second Edition at 5P.m. On Friday, the “Telegram” is combined with the 
«* South Wales Weekly Gazette,” and Advertisements ordered for not less than 
Six Consecutive Insertions will be inserted at an Uniform Charge in both papers. 

P.0.0. and Cheques payable to Henry RussELL Evans, 14, Commercial-street, 
Newport, Monmouthshire. 


HE NEWCASTLE DAILY CHRONICLE 
(ESTABLISHED 1764). 
THE*PATLY CHRONICLE AND NORTHERN COUNTIES ADVERTISER, 
Offices, W csty,ate-road, Newcastle-upon-Tyne ; 50, Howard-street, North 
Shields; 195, High-street, Sunderland. 











tones broken equal, and Ores better, than by hand, at one-tenth the cost. 





GREATLY REDUCED PRICES 
ALL BEARINGS are renewable, and made of H.R.M.’s Patent Compound ANTIFRICTION METAL. 


CATALOGUES, TESTIMONIALS, &c. 


H. R. MARSDEN, SOHO FOUNDRY, LEEDS, ENGLAND. 


THE 





R. MARSDEN, 


ORIGINAL PATENTKE AND SOLE MAKER OF BLAKE’S 


READ THIS— 


Wharthole Lime Works, Maryport, Whitehaven, 
November 7, 1*73. 

H. R. MarspvEN, Esq., Soho Foundry, Meadow lane, Leeds, 

Dear S1r,-—The machine I have in use is one of the large 
size, 24 in. by12in. The quantity we are breaking daily with 
this one machine is 250 tons, the jaw being set to break to a 
size of 24% in. We have, however, frequently broken over 
300 tons per day of ten hours, and on several occasions over 
360 tons during the same period. The stone we break is the, 
blue mountain limestone, and is used as a flux in the various 
ironworks in this district. We have now had this machine in 
daily use for over two years without repairs of any kind, and 
have never had occasion to compiain of any inconvenience in 
using the machine. I hope the one yeu are now making for 
me may do its work equally well. The cost—INCLUDING EN- 
GINE-POWER, COALS, ENGINEMAN, FEEDING. and all EXPENSES 
OF EVERY KIND-—is just 3d. perton. Should any of your 
friends feel desirous of seeing one of your machines at work, 
I shall have much pleasure in showing the one alluded to. 

I am, dear Sir, yours very truly, 
WILLIAM MILLER, 
AND THIS— 


Wharthole Lime Works, Aspatria, Cumberland, 
July 11th, 1878. 
H. R. MarsDen, Esq., Soho Foundry, Leeds. 

Dear 8iR,—We are in receipt of your letter of 4th inst. I 
may just state that the stone breaker above named has been 
under my personal superintendence since its erection, and I 
have no hesitation in saying that it is as good now as it was 
five years ago. 

Lam, dear Sir, yours faithfully, 
FRANCIS GOULD, 


Improved Patent Stone Breakers & Ore Crushers. 
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ON APPLICATION, 








“CHAMPION” ROCK BORER 


MINE AND QUARRY STANDS, STEEL DRILLS, SPECIALLY PREPARED INDIARUBBER HOSE, TESTED 
IRON PIPES, &c. 


Air- Compressing Machinery, 


ELECTRIC BLASTING APPARATUS. 


Full particulars of rapid and economical work effected 
by this machinery, on application. 


R. H. HARRIS, late 
ULLATHORNE £ CO., os, quzzn vicroria STREET, LONDON, BO 


Electric-Bell Signals for Collieries, 
Factories, Warehouses, &c., 


WITH OR WITHOUT GALVANIC BATTERIES, 


NEW SYSTEM— CAN BE RUNG AT ANY PART OF THE ROAD. Cheap, safe, and reliable. Efficiency guaranteed. LINES 
OF TELEGRAPH erected and maintained. LIGHTNING CONDUCTORS, &c. 


SYDNEY F. WALKER, 


LATE G. E. SMITH, 


TELEGRAPH ENGINEER 
COMMERCIAL BUILDINGS LONG ROW NOTTINGHAM. 





























GOLD MEDAL AWARDED, PARIS EXHIBITION 187s. 


THOMAS TURTON AND SONS, 
MANUFACTURERS OF 
MINING STEEL of every description. 
CAST STEEL FOR TOOLS. CHISEL. SHEAR, BLISTER, & SPRING STEEL 


MINING TOOLS & FILES of superior quality. 
EDGE TOOLS, HAMMERS, PICKS, and all kinds of TOOLS for RAILWAYS, ENGINEERS, CONTRACTORS, and PLATELAYERS. 
LOCOMOTIVE ENGINE, RAILWAY CARRIAGE and WAGON SPRINGS and BUFFERS, 


SHEAF WORKS ! SPRING WORKS, SHEFFIELD. 


PARIS DEPOT—12, RUE DES ARCHIVES. 








LONDON OFFICES.—90 CANNON STREET, E.C. 


J. WOOD ASTON AND CO., STOURBRIDGE 


(WORKS AND OFFICES ADJOINING ORADLEY STATION), 


CRANE, INCLINE, AND PIT CHAINS, 


Also CHAIN CABLES, ANCHORS, and RIGGING CHAINS, IRON and STEEL SHOVELS, SPADES, 
FORKS, ANVILS, VICES, SCYTHES, HAY and CHAFF KNIVES, PICKS, HAMMERS, NAILS, 
RAILWAY and MINING TOOLS, FRYING PANS, BOWLS, LADLES, &c., &c. 

Crab Winches, Pulley and Snatch Blocks, Screw and Lifting Jacks, Ship Knees, Forgings, and Use Iron of all descriptions. 











STOURBRIDGE FIRE BRICKS AND CLAY. 
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